The period of adolescence is a critical time of development. There is an urgent need to better assess adolescent health worldwide, particularly in India, a country with the world's largest adolescent population. Validated screening tools are needed to evaluate health-related risks and behaviors in this growing demographic. We developed, validated and administered a school-based health assessment, the Indian Adolescent Health Questionnaire, which can be used as a comprehensive health-screening tool among Indian adolescents in secondary school.
Introduction
The World Health Organization reports that nearly two-thirds of premature deaths and one-third of total disease burden in adults are associated with conditions or behaviors that begin in youth, including tobacco use, lack of physical activity, unprotected sex and exposure to violence [1] [2] [3] [4] . At present, there remains a great deal that is not understood about the health and well-being of adolescents worldwide, particularly in India, which hosts the world's largest adolescent population (approximately 243 million) [2] . It was in this context that we developed, validated and administered the Indian Adolescent Health Questionnaire (IAHQ), which evaluates a broad spectrum of health needs for school-based Indian adolescents. This brief report addresses the methodology of development, validation and administration of the IAHQ.
Materials and Methods
Developing a school-based adolescent health questionnaire The development of the IAHQ involved several stages. The process began by examining existing tools that have been used to assess the health of urban Indian adolescent students as well as adolescent students worldwide [5] [6] [7] [8] [9] [10] [11] [12] [13] . With the combined development goals of appropriateness and utility in the school environment, the IAHQ requires approximately 30 minutes for respondents to answer 111 questions within the following 12 modules: demographic information; physical health; physical activity; nutrition; hygiene; medical care and medical history; HIV/AIDS; tobacco, alcohol and drugs; violence, domestic violence and unintentional injury; mental health [through the use of the Strengths and Difficulties Questionnaire (SDQ) [14] ]; family and home environment and school environment. The full questionnaire is provided in Appendix 1.
Validating the IAHQ
The IAHQ was validated in three phases: face validity, content validity and construct validity. Face validity of the questionnaire was assessed by experts in pediatric and adolescent medicine, biostatistics and global health. Content validity was assessed by conducting focus groups with students (n ¼ 36), teachers (n ¼ 8) and school administrators (n ¼ 4). Construct validity was assessed with a pilot study of 81 students. Principle component analysis was used to explore the relationships among variables and identify the number of factors represented in the questionnaire. Cronbach alpha was computed as a measure of internal reliability among the questions within modules.
Main administration of the IAHQ Administration of the IAHQ was carried out in three private urban schools located in three North Indian states: West Bengal, Haryana and Uttar Pradesh. Each school had students from a variety of socioeconomic backgrounds, with the majority being middle and upper middle class. Students who did not want to participate, who were absent or who were taking another test during the administration were not required to complete the questionnaire. Results from the main study were also analyzed using principle components analysis and Cronbach alpha.
Results

Face and content validity
During the focus groups with students, suggestions were made on wording, cleanliness of toilets, access to healthy foods during the school day, lack of comprehensive sex education and concern about access to health care for themselves and their families. Students expressed concern about mental health problems, including how to identify depression and severe anxiety, and what to do if they think they are struggling with a mental health disorder.
Discussions with teachers and administrators involved many concerns about student health and the school's role in facilitating better health for their students.
Construct validity
Principle component analysis, in both the pilot study and the main study, demonstrated three underlying factors in the questionnaire. Cronbach alpha demonstrated that substance abuse and mental health modules had strong internal reliability and consistency ( > 0.65), whereas modules on physical activity, nutrition, hygiene, safety, exposure to violence and relationship with parents all had moderately strong internal reliability ( > 0.40).
Administration and overview of results
Between the three schools there was an estimated secondary student population of 1500 students, of which 1408 (93.9%) questionnaires were completed. Of these, 64% were boys and 36% were girls. Student ages ranged from 13 to 18 years old, and were fairly evenly distributed across classes 9-12 (Table 1) .
While an in-depth analysis of the results will be the subject of future articles, there were many noteworthy findings of this study: When asked how frequently their vegetables were cooked in oil, nearly 40% said 'most of the time', and >7% said that their vegetables were always cooked in oil. Only 40% of the students said that they had access to clean drinking water at school, and 20% were unsure about the cleanliness of the water. When asked if they were able to get to a clinic or hospital if they needed to see a doctor, 60% of the students said they were always able, 12% said that they were sometimes able and 6.5% said they were never or rarely able. Questions regarding HIV/AIDS knowledge revealed that nearly 40% were unsure whether a healthy looking person could have an HIV infection. While a combined 19.6% of students admitted to smoking a few times, occasionally or regularly, students also reported that 60.3% of their friends had tried smoking. When asked if they had been injured in a motor vehicle accident in the past year either as a passenger or as a pedestrian, 15.6% answered yes. Results from the SDQ showed that 70.3% of students had normal mental health scores, 20.2% had borderline scores and 9.5% had abnormal scores.
Discussion
While the IAHQ includes traditional components of an adolescent health questionnaire such as drug, tobacco and alcohol use, the proportion of questions on these topics is condensed to allow for other important issues to be included. Key issues addressed in the IAHQ are mental health through the SDQ, an expanded nutrition module, access to health care, home/family/school environment, exposure to technology and exposure to violence and injury.
Limitations
The population of urban Indian secondary students in this study does not represent all Indian adolescents; however, the IAHQ data will add value to health initiatives for the larger Indian adolescent population.
Conclusion
The IAHQ is a user-friendly tool that can offer Indian school administrators, teachers, health care professionals and policy makers important information about the general health and well-being of Indian adolescent students.
THANK YOU FOR YOUR PARTICIPATION.
Please put your questionnaire in the study envelope to ensure your privacy.
